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F i g u r e 2 .1 O v e r v i e w o f the m e t h o d s 
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Figure 2.2 Relative yield of pigments in screening factorial design 
normalised to the highest value (at 80°c， 16 ml solvent and 5 ทา I ո utes 
extraction time). Empty bars represent response at low temperature, 
shaded bars - at high temperature, and patterned bars- ultrasonic 
extraction (three rounds (US) and one round (บSx1)). 
all low high է high V tv Т tT vT 
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Chapter 2 
F i g u r e 2.3 Rep resen ta t i on o f the s tandard ised m a i n e f fec ts i n the f a c t o r i a l 
des ign i n c l u d i n g t w o - a n d t h ree - f ac to r i n t e rac t i ons . D o t t e d v e r t i c a l l i n e 
i nd i ca tes the s ta t i s t i ca l s i g n i f i c a n c e b o u n d f o r the e f fec ts - t abu la ted Fcjįt 
= 6 . 1 1 5 (a t 9 5 % c o n f i d e n c e l e v e l ) ( M i l l e r & М Ш е 巧 1993 . P.223) 
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F i g u r e 2.4 R e l a t i v e y i e l d o f b i o m a r k e r s ( О & d a s ^ ^ l i n e - C37.2+C37.3 
a lkenones , • & s o l i d l i n e - p i g m e n t s ) u s i n g u l t r ason i c e x t r a c t i o n ( U S ) a n d 
m i c r o w a v e assis ted e x t r a c t i o n ( M A E ) at d i f f e r e n t t empera tu res , n o r m a l i s e d t o 
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Chapter 2 
F i g u r e 2.5 UK37' p l o t t e d aga ins t e x t r a c t i o n c o n d i t i o n s - s o n i c a t i o n ( U S ) a n d 
M A E at d i f f e r e n t t empe raณres . 
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Chapter З 
F i g u r e 3.3 a) B e a r I s l a n d F a n . A b s o r b a n c e spect ra o f represen ta t i ve ex t rac ts o f 
h e m i p e l a g i c a n d debr i s flows sed iments . F r . ― H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 
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F i g u r e 3.3 b ) Sco resby S u n d F a n . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts 
o f h e m i p e l a g i c a n d debr i s flows sed imen ts . F r . - H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 
HEMIPELAGIC 
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Chapter З 
F i g u r e 3.3 с ) N o r t h Sea F a n . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f 
g l a c i m a r i n e a n d debr i s flows sed imen ts . F r . ― H P L C f r a c t i o n (See S e c t i o n 2 .2 .2 ) 
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F i g u r e 3.3 d ) S v a l b a r d . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f 
debr is flows sed iments . F r . - H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 
F r . l DEBMร FLOW 
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Chapter З 
F i g u r e 3.3 e) B a f f i n B a y . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f debr i s 
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Figure 3.3 f) Labrador Sea. Absorbance spectra o f representative extracts o f 
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Chapter З 
Figure 3.4 a) Bear Island Fan. Gas chromatogram of the saturated fraction 
o f representative extracts o f hemipelagic (A) and debris flows (B) sediments. 
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Figure 3.4 b) Scoresby Sund Fan. Gas chromatogram of the saturated 
fraction of representative extracts o f hemipelagic (A) , debris flow (B) and 
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Figure 3.4 с) North Sea Fan, Gas chromatogram of the saณrated fraction o f 
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Figure 3.4 d) Svalbard. A) Gas chromatogram of the saturated fraction of 
representative extracts of debris flows sediments. B) Sample C1H2-90 cm. 
UCM- unresolved complex т іхШге. 
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Figure 3.4 e) Baff in Bay. Gas chromatogram of the saณrated fraction of 
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Figure 3.4 f) Labrador Sea. Gas chromatogram of the saturated fraction o f 
representatir457yhbnme extracts of hemipelagic (A), debris flows (B) and 
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Chapter 4 
Figure 4.3 Gas chromatograms and chain-length distribution of n-alkaneร of the 
representative samples of the HL and ambient glacial sediments from the core 
รบ90-09. N-alkaneร are marked with numbers corresponding to the number of 
carbon atoms. 
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Appendix 1. Special laboratory equipment 
• MARS 5 microwave accelerated reaction system equipped with Greenchem 
pressure vessels with 100 ml Teflon liners was used for microwave-assisted 
extraction (MAE) of sediment samples. MAE allows to process up to 14 
samples simultaneously (20g of sediment maximum) at controlled 
temperaณres with magnetic stirring. 
• Labconco Centrivap® concentrator was attached to a cold trap unit (Labconco 
Corporation, Kansas City, Missouri 64132, USA) and a KNF Laboport 
vacuum pump (KNF Neuberger, UK). The system eliminates solvent from a 
sample by evaporation at low pressure. Centrifugal force prevents bumping 
and heating can be applied to speed the process. Typically, a negative 
pressure of 8-10 bar was used for 〜20 minutes without heating (to remove 
DCM) and then with heating to 45 **c to eliminate MeOH. up to 36 samples 
could be processed simultaneously. 
• A custom built vacuum chamber was attached to a cold trap unit (as above) 
and an Edwards RV5 Vacuum pump (Edwards, Crawley, Sussex, UK). The 
system eliminates water from a sediment sample by sublimation at low 
pressure (lyophilization or "freeze drying"). The system had the advantage 
that hundreds of samples could be dried during 〜48 hrs. 
• A vacuum manifold (Alltech, Camforth, UK) with nitrogen blow-down was 
attached to a water pump and cold trap. This unit was used for removal of 
small volumes of solvent from GC vials. 
• A Grant Bockel BBA Block heater (Grant Instruments Ltd, Cambridge, UK) 
was fitted with a custom made manifold for nitrogen blow-down. This unit 
was used as an alternative to the Labconco Centrivap for the elimination of 
solvent from up to 24 test ШЬе samples. 
52 
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Appendix 2 a). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51-GC08. Green shaded area marks dark grey 
mud (IRD) and blue shaded area marks debris flows sediments. 
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Appendix 2 b). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51-GC10. Green shaded area marks dark grey 
mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
JR51֊GC-10 
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Appendix 2 с). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51- GCl 1 . Green shaded area marks dark grey 
mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
JR51֊GC-11 
Wet bulk Density(g/cm3) 
1.20 1.70 2.20 
Wter content {%) 















IVfegnetic Susceptibility (SI) 




Appendix 2 d). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core Ж 5 1 - GC12. Green shaded area marks dark grey 
mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
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Appendix 2 e). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51- GC30. Green and blue shaded areas mark 
glacial t i l l sediments. 
JR51-GC-30 
พet bulk Density(g/cm )^ 
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Appendix 2 f). Wet bulk density, water content and magnetic susceptibility o f 
the sediments in the core JR51- GC31 . Shaded areas mark debris flows 
sediments. 
JR51-GC֊31 
№ց netic Susœptibility{SI) 
О 200 400 600 800 
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v\tet bulk Densitjţg/cmๆ 
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Appendix 2 g). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51- GC32. Green and blue shaded areas mark 
debris flows sediments. 
JR51-GC-32 
Wet bulk Density(g/cm3) 
1.00 1.50 2.00 2.50 
Water content (%) 
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